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1. 



(Twice Amended) A process for the production of difluoromethane 

comprising: 

(a) contacting dichloromethane with hydrogen flu6ride in the presence of a 
fluorination catalyst to produce a product stream of difluoromethane, 
chlorofluoromethane, and unreacted starting materials and 

(b) separating difluoromethane from the product stream from step (a) comprising 
distilling the product stream from step (a) to separate a top stream comprising 
difluoromethane and hydrogen chloride from a/oottom stream comprising hydrogen 
fluoride, chlorofluoromethane and unreactg^ wherein sufficient 
hydrogen fluoride is employed in th^|5foce9(s such that during step (b) the molar ratio of 
hydrogen fluoride to chlorofluoj^ethane/s at least about f00:1 . 

2. (Amended)/ A process afs claimed in claim 1 , wherein the molar ratio of 
hydrogen fluoride to cWorofluorometbfane is at least about 150:1. 



3. (Amended) A process as claimpdHn claim 1 wherein additional hydrogen 
fluoride is added to th\processystrB^mi^covered from step (a) in order to ensure that 
the required ratio of hydrogen^luoride to chlorofluoromethane is achieved during step 
(b). 

4. (Amended) / A process for the production of difluoromethane comprising 
(a) contacting dichloromethane with hydrogen fluoride in the presence of a fluorination 
catalyst to produce a p/oduct stream comprising difluoromethane, chlorofluoromethane 
and unreacted starting materials, 

(b) separating difluoromethane from the product stream from step (a) comprising 
distilling the product stream from step (a) to separate a top stream comprising 
difluoromethane and hydrogen chloride from a bottom stream comprising hydrogen 
fluoride, chlorofl/oromethane and unreacted dichloromethane, and 

(c) recovering difluoromethane and recycling chlorofluoromethane to step (a), 
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wherein sufficient hydroger(mame is employed in the process such that during 
step (b) the molar ratio of hydp^^j\ypad^!^h\orof\uorome\har\e is at least about 
100:1. 
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6. (Twice Amended) A process ofdalm 4 wherein the fluorination catalyst 
comprises a metal oxide, metal ^wqx^^^^^^^^q. 

7. (Amended) A ppdcess'as claimed in claim 6 wherein the metal of the 
oxide, fluoride, or oxyfluoride^s a)4east one of chromiumraluminum, zinc, nickel, cobalt, 
copper and magnesium. — 

8. (Amended/ A process as claimed in claim 7 wherein the catalyst 
comprises zinc or a compound of zinc and a metal oxide, fluoride or oxyfluoride in which 
the metal of the oxide, fluoride or oxyfluoride is chromium or aluminum. 
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X 9. (Twice Amended) A process for producing difluoromethane comprising 
the steps of: / 

(A) preheating a composition comprisin^hydrogen fluoride and dichloromethane 
to form a vaporized and superheated composition; 

(B) reacting the preheated comD0sition of step (A) in the presence of a 
fluorination catalyst under conditioi^suitable to form a product stream comprising 
difluoromethane, chlorofluorom^tnane, hydrogen chloride, dichloromethane and 
hydrogen fluoride; / 

(C) recovering by^istillation from the product stream of step (B) a high boiling 
fraction comprising hydrogen fluoride, dichloromethane, and chlorofluoromethane and a 
low boiling fraction comprising difluoromethane, hydrogen chloride, hydrogen fluoride, 
and reaction byproducts; and 

(D) recovering substantially pure difluoromethane from the low boiling fraction of 
step (C)/ 

-3- 





FINN EG AN 
' HbKlLitKSON" 
FARABOW 
GARRETJ & 
D U MR) 6ff«LLP 




1300 
Washingt| 
202 

Fax 202.408.4400 
www.fi n negan xom 



0005 



Application No. 08/959,748 
Attorney Docket No. 7191.0009-00 
(Honeywell Docket No. 30-3986 DIV1) 

wherein the hydrogen fluorjd^and the chlorofluoromethane are present in the 
product stream in a mole ratip^df from about 25:1 tp about 75:1. 



1 5. (Amended) The process of claim/1 wherein the fluorination catalyst is a 
pretreated fluorination catalyst. 

16. (Amended) The process of cl^im 1 wherein the fluorination catalyst is 
chromium oxide. 



1 8. (Amended) The process pf claim 9 wherein step (D) further comprises 
the substeps of: 

(E) treating the low boiling mixtdre of step (C) in an hydrogen chloride distillation 
column or an aqueous hydrogen chloride absorption tower under conditions suitable to 
remove hydrogen chloride and tracje hydrogen fluoride to form a crude difluoromethane 
product; 

(F) treating the crude diflu'oromethane product formed in step (E) with a first 
caustic scrubber under conditions suitable to form a neutralized product; 

(G) treating the neutralised product of step (F) in a second caustic scrubber 
under conditions suitable to form a substantially chlorine-free product; 

(H) treating the substantially chlorine-free product of step (G) with a sulfuric acid 
scrubber and subsequently with a solid desiccant to form a substantially moisture-free 
product; and 

(I) distilling the substantially moisture-free product of step (H) under conditions 
suitable to produce substantially pure difluoromethane. 



Please add new claims 21 ape 1 . 22 ^ follows:.. 



21 . The process of claim 9 wherein the fluorination catalyst is a pretreated 
fluorination catalyst. 

22. / The process of claim 9 wherein the fluorination catalyst is chromium oxide. 
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